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(57) ABSTRACT 

In a method of generating a virtual map to a plurality of data 
files necessary for installing software on a computer that is 
coupled to a network, a primary directory that includes a 
plurality of links is generated, bach link points to a subdi- 
rectory that lists at least one file that is necessary for 
installing the software. Any subdirectories pointed to by any 
of the of links that contain redundant hies are detected and 
any links pointing to redundant files are removed from the 
primary directory. All conflicts between files pointed to by 
any links of the plurality of links are detected and listed in 
a conflict report. 
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SYSTEM FOR INSTALLING SOFTWARE 

BACKGROUND OF THE INVENTION 
[0001] 1. Field of the Invention 

[0002] The present invention relates to computer systems 
and, more specifically, to a system for installing software 
from multiple networked locations. 
[0003] 2. Description of the Prior Art 

[0004] Installation of software onto a computer typically 
involves loading a compact disk (CD) in the computer and 
running an install routine. As shown in FIG. 1, an installa- 
tion program 14 is run on a client system 12 to install the 
software. When the software data files necessary for the 
installation are so large as to exceed the capacity of a single 
CD, the installation typically involves sequentially loading 
a plurality of CDs 16 by an operator to complete the install. 

[0005] When installing software packages on large com- 
puter systems, depending on the type of installation chosen, 
the install can take several hours to complete. The reason for 
such a long installation period is partly because the installing 
technician is frequently interrupted during the install. For 
example, the technician may be called away for meetings, 
lunch and other ongoing projects and, therefore, may not 
always be nearby to switch CDs lor the inslallal ion because 

of this, an installation may take two to four hours longer than 
if the process were automatic. 

[0006] Another problem associated with major installa- 
tions is that they require the physical presence of the 
technician to change the CDs within the time frame of the 
installation. This makes it difficult, for example, to start 
installations in the evening and then allow the installation to 
run overnight. Also, complicated installations may require 
data files from several different sources, requiring an opera- 
tor to seek out the various sources of installation data. 

[0007] Therefore, there is a need for system that allows a 
networked computer to receive installation files via a net- 
work so as to be able to perform an unattended software 
install. 

SUMMARY OF THE INVENTION 

[0008] The disadvantages of the prior art are overcome by 
the present invention which, in one aspect, is a method of 
generating a virtual map to a plurality of data files necessary 
for installing software on a computer that is coupled to a 
network. A primary directory that includes a plurality of 
links is generated. Each link points to a subdirectory that 
lists at least one file that is necessary for installing the 
software. At least a first subdirectory is pointed to by a first 
link to a first source location that is coupled to the network 
and at least a second subdirectory is pointed by a second link 
to a second source location that is coupled to the network. 
Any subdirectories pointed to by any of the plurality of links 
that contain redundant files are detected and any links 
pointing to redundant files are removed from the primary 
directory. All conflicts between files pointed to by any links 
of the plurality of links are detected and listed in a conflict 
report. The links listed in the conflict report are removed 
from the primary directory, which results in the virtual map. 
[0009] In another aspect, a list is built of a plurality of 
source locations from which a plurality of data files neces- 



sary for the install reside, wherein each source location is 
coupled to the network. A plurality of source subdirectories 
and file information is obtained from the source locations. 
Each of the subdirectories includes at least one link to a 
source location of the plurality of source locations. The 
source subdirectories are consolidated into a single primary 
directory. Any non-unique subdirectories are filtered out 
from the primary directory. Any unnecessary links are also 
filtered from the primary directory. Conflicting subdirecto- 
ries in the primary directory are detected and a list of 
conflicting subdirectories is generated. Any conflicting sub- 
directories in the primary directory are deleted, which results 
in the virtual map. 

[0010] In yet another aspect, the invention is an apparatus 
for installing software. A primary directory, stored on a 
computer-readable memory. The primary directory includes 
a plurality of links, each link pointing to a subdirectory that 
lists at least one file that is necessary for installing the 
software. Al least a first subdirectory is pointed to by a first 
link to a first location that is coupled to the network and at 
least a second subdirectory is pointed by a second link to a 
second location that is coupled to the network. 

[0011] In yet another aspect, the invention is a data struc- 
ture that may be employed In a computer that is in data 
communication with a computer network to retrieve a plu- 
rality of data files necessary to install a software module on 
the computer. A virtual map points to a plurality of source 
subdirectories from a corresponding plurality of source 
locations from which a plurality of data files necessary for 
the install reside, each of the source subdirectories including 
at least one link to a source location. 

[0012] These and other aspects of the invention will 
become apparent from the following description of the 
preferred embodiments taken in conjunction with the fol- 
lowing drawings. As would be obvious to one skilled in the 
art, many variations and modifications of the invention may 
be effected without departing from the spirit and scope of the 
novel concepts of the disclosure. 

BRIEF DESCRIPTION OF THE FIGURES OF 
THE DRAWINGS 

[0013] FIG. 1 is a block diagram of a prior art system. 
[0014] FIG. 2 is a block diagram of a system according to 
the invention. 

[0015] FIG. 3 is a block diagram showing the process of 
generating a virtual map. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0016] A preferred embodiment of the invention is now 
described in detail. Referring to the drawings, like numbers 
indicate like parts throughout the views. As used in the 
description herein and throughout the claims, the following 
terms take the meanings explicitly associated herein, unless 
the context clearly dictates otherwise: the meaning of 
"a,""an," and "the" includes plural reference, the meaning of 
"in" includes "in" and "on." Also, as used herein, "global 
computer network" includes the Internet. 
[0017] One illustrative embodiment 100 of the invention, 
as shown in FIG. 2, is used to install software onto a client 
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system 102, such as a computer. The client system 102 
employs a file system 106 that allows CD images to he 
mounted on a server as a directory, such as NFS, available 
on most UNIX systems. The client system 102 is in data 
communication with a computer network 108, which could 
include, for example, a global computer network. The com- 
puter network 108 is in data communication with one or 
more servers 112. 

[0018] An installation program 104 is started on the client 
system 102 through one of several means generally known 
to the art of software installation. For example, the instal- 
lation program 104 could be started by loading a CD 110 in 
the client system 102, or it could be embedded in the client 
system 102 and initiated by an operator command. 

[0019] The installation program 104 includes a directory 
structure that maps all files necessary for the installation into 
a primary directory. The primary directory points to each of 
the servers 112. Any data format can be used to store the 
installation data files. For example, some of the data files 
could data files could reside on a dedicated CD server 114. 
server 116 that stores data files on a hard drive, a floppy disk 
server 118, or even a hybrid server 120 that stores data files 
in several dillerenl formals. including volatile memory. 

[0020] As shown in FIG. 3, one embodiment of the 
invention creates a directory structure 225 from a plurality 
of data sources 212 stored on one or more subdirectories 210 
that are stored on one or more servers. The generating 
program 220 creates a map that points to each of the 
necessary data sources 212. (The information necessary to 

the installation software being released.) The generating 

pointers to redundant files. The generating program 220 will 
also look for conflicting programs, such as different versions 
of the same module, and generate a conflict report 222 that 
lists all of the conflicts. The developer will then manually 
resolve any conflicts 224 in deleting any pointers to undes- 
ired files listed in the conflict report 222. What is left is 
virtual map 226 to all of the data files 228 necessary to 
perform an install of the software. The directory structure 
225 may be stored on a CD, or it may be stored on any other 
computer-readable storage medium known to the art, such as 
a magnetic storage medium. 

[0021] In the example provided, the servers 210 store the 
following data files 212: A, B, C (on Server 1); C, D, X', E 
(on Server 2); and X, Y (on Server n). The files necessary for 
the install include: A, B, C, D, X and Y. The generating 
program 220 initially creates a virtual map to files A, B, C 
on Server f ; files C, D, X' on Server 2, and to files X, Y on 
Server 3. The generating program 220 ignores file E on 
Server 2, as it is not necessar) for the install. The generating 
program 220 first detects the redundancy between file C on 
Server 1 and file C on Server 2 and selects only one of the 
copies of file C (for example the copy on Server 1). The 
generating program 220 next detects that Server 2 has a copy 
of file X (shown as X') that is different from the copy of file 
X on Server n, and lists both files on the conflict report 222. 
A developer then determines which copy of file X is the 
proper file based on various criteria (e.g., the criteria could 
include which copy is the most recent) and deletes the link- 
in the primary directory structure 225 to the undesired file 
(X', in the example shown). 



[0022] The virtual map 226 is essentially a "virtual CD" 
made from any given number of data sources. This virtual 
CD embodies all of the necessary files and directories that 
are given on a set of installation data sources. By making use 
of a file system that allows data source images to be mounted 
on a server as a directory, the invention analyzes all of the 
data source images that are mounted and that represent the 
physical data source sets. The invention then determines the 
uniqueness of each of the directories and files, and creates a 
merged set of all of these files and directories. The invention 
then generates a single directory that appears to the client 
system 102 to be the entire set of data sources. This allows 
an installation to point to this directory structure instead of 
using the individual data sources. By doing this, the instal- 
lation will not ask for the next CD because il will line) whal 
it is looking for in this "virtual CD" and therefore not prompt 
the user for any other CDs. 

[0023] Copying a large number of CDs, or other installa- 
tion data sources, to a workstation is not practical. However, 
with the already existing NFS lile system, the data sources 
can be spread out throughout a networked environment. The 
invention takes advantage of this and consolidates all of 
these locations into one place so the end-user will not have 
to point to those locations manually. The invention also 
determines if there are any possible conflicts which would 
prevent a product set from using this installation method by 
reporting any conflicts across the span of data sources. 

[0024] The invention relieves the user from having to 
determine the differences between the files and directories 
on a set of CDs manually; and relieves the user from having 
to switch between CDs to accomplish a product installation. 
The invention works on the assumption that a product 
installation program that uses CDs (or other large media 
storage) looks for a particular file or directory structure on 
the installation CD. If the installation program finds what it 
needs, it continues. Using that premise, the invention takes 
advantage of this by "tricking" the installation into thinking 
it is running against the same media, even though it is 
looking al the sum of all the media which may be in the 
linked network. This gives the developer the flexibility to 
use a dedicated server or a farm of servers to keep each CD 
of the product set, thereby reducing storage concerns. 
[0025] One example of a generator system 220 employs 
the following steps: 

[0026] 1. Loading property/configuration settings 
(this points to all necessary locations); 

[0027] 2. Building a list of locations; 

[0028] 3. Obtaining all directory & file information 
from there source; 

[0029] 4. Processing all directory & file for format- 
ting; 

[0030] 5. Consolidating all directory structures; 
[0031] 6. Filtering out non-unique subdirectories; 
[0032] 7. Filtering unnecessary links & determines 

conflicting directories; 
[0033] 8. Consolidating all file structures; 
[0034] 9. Removing duplicate file entries; 
[0035] 10. Validating links & conflicting files; 
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[0036] 11. Removing duplicates from conflicting 

files; 

[0037] 12. Removing ci mllicl ing liles Irom the main 
list; 

[0038] 13. Removing excess processed files; 

[0039] 14. Determining source of all validated links; 

[0040] 15. Determining source of all conflicts & 

generates a report; and 

[0041] 16. Building the "virtual CD" based on the 

[0042] ^ The generator 220 may make use of ahash table to 

uniqueness indicator to detect file conflicts. The system can 
make use of the link pointer on UNIX systems to avoid 

exclude feature to allow users to bypass conflicts once they 
are determined (e.g., multiple readme.txt files across several 
CDs). The system may also employ a post-op feature to 
allow users to run related post-operational procedures to 
rectify any potential conflicts on the "virtual CD." 
[0043] The above described embodiments are given as 
illustrative examples only. It will be readily appreciated that 
many deviations may be made from the specific embodi- 
ments disclosed in this specification without departing from 
the invention. Accordingly, the scope of the invention is to 
be determined by the claims below rather than being limited 
to the specifically described embodiments above. 

What is claimed is: 

1. A method of generating a virtual map to a plurality of 
data files necessary for installing software on a computer 
that is coupled to a network, comprising the steps of: 

a. generating a primary directory that includes a plurality 
of links, each link pointing to a subdirectory that lists 
at least one file that is necessary for installing the 
software, at least a first subdirectory pointed to by a 
first link to a first source location that is coupled to the 
network and at least a second subdirectory pointed to 
by a second link to a second source location that is 
coupled to the network; 

b. determining if any subdirectories pointed to by any of 
the plurality of links contain redundant files and remov- 
ing from the primary directory any links pointing to 
redundant files; and 

c. determining all conflicts between files pointed to by any 
links of the plurality of links and generating a conflict 
report identifying all conflicts. 

2. The method of claim 1, further comprising the step of 
removing links listed in the conflict report from the primary 
directory so as to form the virtual map. 

3. The method of claim f , further comprising the step of 
manually deleting any conflicting subdirectories listed on 
the conflict report. 

4. The method of claim f , further comprising the step of 
recording the directory on a compact disk. 

5. The method of claim f , further comprising the step of 
recording the directory on a magnetic storage medium. 

6. A method of generating a virtual map to a plurality of 
data files necessary for installing software on a computer 
that is coupled to a network, comprising the steps of: 



a. building a list of a plurality of source locations from 
which a plurality of data files necessary for the install 
reside, each source location being coupled to the net- 
work; 

b. obtaining a plurality of source subdirectories and file 
information from the source locations, each of the 
subdirectories including at least one link to a source 
location of the plurality of source locations; 

c. consolidating the source subdirectories into a single 
primary directory; 

d. filtering out any non-unique subdirectories from the 
primary directory; 

e. filtering any unnecessary links from the primary direc- 

f. detecting conflicting subdirectories in the primary 
directory and generating a list of conflicting subdirec- 

g. deleting any conflicting subdirectories in the primary 
directory, thereby forming the virtual map. 

7. An apparatus for installing software, comprising: 

a. computer-readable mcinoiy 

b. a primary directory, stored on the computer-readable 
memory, that includes a plurality of links, each link 
pointing to a subdirectory that lists at least one file that 
is necessary for installing the software, at least a first 
subdirectory pointed to by a first link to a first location 
that is coupled to the network and at least a second 
subdirectory pointed by a second link to a second 
location that is coupled to the network. 

8. The apparatus of claim 7, wherein the computer- 
readable memory comprises a compact disk. 

!). flic apparatus of claim 7, wherein the computer- 
readable memory comprises a magnetic storage medium. 

10. A data structure that may be employed by a computer 
that is in data communication with a computer network to 
retrieve a plurality of dala files necessary to inslall a soli- 
ware module on the computer, comprising a virtual map to 
a plurality of source subdirectories from a corresponding 
plurality of source locations from which a plurality of data 
files necessary for the install reside, each of the source 
subdirectories including at least one link to a source loca- 

11. The data structure of claim 10, wherein the data 
structure is stored on a computer-readable memory. 

12. The data structure of claim 10, wherein the computer- 
readable memory comprises a CD-ROM. 

13. The data structure of claim fO, wherein the computer- 
readable memory comprises a magnetic storage medium. 

14. Aprogram product for installing software onto a client 
system in data communication with a computer network, 
comprising: 

a. programming for generating a primary directory that 
includes a plurality of links, each link pointing to a 
subdirectory that lists at least one file that is necessary 
for installing the software, at least a first subdirectory 
pointed to by a first link to a first source location that 
is coupled to the network and al least a second subdi- 
rectory pointed to by a second link to a second source 
location that is coupled to the network; 

b. programming for determining it any subdirectories 
pointed to by any of the plurality of links contain 
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redundant files and removing from the primary dircc- 
lory any links pointing to redundant Mies; and 

pn igra mining lor determining all eon Niels between tiles 
pointed to by any links of the plurality of links and 
generating a eonlliet report identifying all conflicts. 



15. The program product of claim 14, further comprising 
programming for facilitating manual removal of links listed 
in the conflict report from the primary directory so as to form 
the virtual map. 
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